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r.ctly i; on the target organic* seller quantities of the 
active orinciole »a, be ^selj^i^eb,, reducing side ef- 

fects to a. minimum. . 

The patient must synchronise his breathing cor- 
rectly with the emission of the spray if pressurised aero- 
sols or like devices are to be successfully used. 

Many patients, particularly children, old people, 
weak patients etc. are not, however, able to use these, 
devices correctly. 

The ideal inhaler should enable the administration 
of uniform and sufficient quantities of the drug with a 
minimum effort on the part of the patient. 

The direct use of powder substances in devices 
designed for the inhalation of these powders provides a 
viable alternative in the administration of b r on c h o pu I mo - 
nary drugs . 

The major advantage of p-wder inhalers is that the 
active principle is released simultaneously with the act 
of inhalation by the oatient, since the powder mist formed 




y n c h ro~ni s^s^iji^^^^®^ 

S ^lt?? ^IBS''" ° * a " Po-der J„ ; a I at i IS^^^H 

de ° endS ; a turbuUnt air ' f ^Wf^B^ 

to disperse the particles of" th. m V : % :■ 

>: „ the dr ^g powder in V,a : -;-mist — 

.suitable for' inhalation. '""V ; ~ 



/pes of such deuces which 

ms .of . the way ii 



There are two basic t 
t O d i fferjn ,ter 



" wich the powder is dist^ibU- 




20 n 



ecessary^ the 
neously. 

The 



ad 



use 

ed dosage, enabling, if 
ministration of two coses 



prescrib 



siaulra- 



supply device 
t r ea tment eye le . 



is finished at the end of the 



As 



result of the relatively complicated con- 

25 struction of inhalers of type I, Mhich are currently in 

use. patients whose ability to use rho ^ w 

^7 - o use their hands ^ s impaired 

find them comp ratively difficult to handle. 

The fact that the dose of dr ug ro be inhaLed i% 

contained in a gelatine capsule also entails major draw- 
3 0 backs: 
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f unc t i on a t . and 
d .cony en i en t to 
in the form of p o w - 



An v ; apparatus of ^type ^I, 
P r a c t i cat - f e ^ij ^ s ^ a k e Tt ;';ad y a^t? giods an 
use for the admi nistration of drugs 

ders, is disclosed in British Patent Specification 
15 2 041 763 B . 

The apparatus essentially comprises the following 
component s : 

a mouthpiece which rotates freely on a ma in body; 

a main body which, in turn, bounds: 

a chamber containing the druo -.h^e* ~i 

y wn<? a rug whose volume is such 

as to contain a ouantitv « * k ^ -i * * . 

Liu<jn t icy or the drug sufficient for 

a complete treatment cycle; 

a metering mechanism on the base of the storage 
chamber which. following a rotation through 180", 



1 . 

2. 
20 2.1 



2.2 



25 



2.3 



supplies an exact auantitv r> f ,. . 

tiuancity of substance equivalent 

to a dose of the drug; 

a distributor system which causes the dose o< drug 
supplied to fall, during rotation, into a cavity 
Provided in the central body of the apparatus; 

Hfllcn communicates at the top 



3 0 the above cavity 



available Copy 




|fliI:!:?tQ^^J^°^^ 0 ^> * c t^p % • p la te :.; and . the^base ^ba?^^' 
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, ^ from two symmetricaL ■ a pictures' wh i ch , pass thrdugh' 

the side walls of the tank, 
/jv " hen th « Parent wishes to use the apparatus; , he^ 
rotates the. nozz le through 180' on th* cen t ra t ' body V th i s'V 
^ 9 ^!:°" v" a/ " V V SUaUy locat «d by lining up the two 

a r r° " *- r " * r k ed on « h . c o n t a i n e r and" t n e »ou t hp i ece atTwh i ch ' 
point a catch engages. 

After the dose has been metered out " in this way. 
the patient. by breathing in from the mouthpiece, genera- 
tes a flow of air into the lateral aerators. 
15 The powder, taken up by the flow of air, is caused 

to emerge from the central cavity and inhaled directly at 
the time of breathing in. 

If apparatus of this type is to operate correctly, 
the powders to be inhaled must have special properties and 
20 features . 

exact metering and the accuracy of the prescribed 
dosage depend, for the entire duration of use of the appa- 
ratus, on the correct operation of the mechanical metering 

mechanism which is an essential „ 

essential component of the system. 

25 The " ,echanical functions of the device and the 

technical properties of the content must therefore be 
accurately matched. 

The active doses of drugs used in the treatment of 
respiratory infections are generally in Cne range of a 
30 milligram or fractions thereof. For this reason if a 




jbstance an 
luble excipient w 
but ion . 



* i neation 1 242 211 in 
■discloses a pharmaceutical composition 
-der, formed by » i x ture Jo f r * - - - - -• 



name of F i sons 
the form of a powder, 
^10 drug substance and a pha r«aceu"t i cafly" accepta 

nth a Predetermined particle size distri- 



in the 
i n 

f. . m 1 c r on i sed 
ble water-so- 



Lactose is disclosed a*; t>h A ~- * 

w^osea as the preferred excipient. 

Pharmaceutical composition? i~ «~ - 

M clons ln Powder form of this 

w ~ t been found to h*» • 

to oe particularly advantageous 



of the type disclosed 



in the a r i - 
erience shows 



15 type have no 

for inhalation devices 

tish Patent Publication 2 041 763 . 0u r exp 
t^t th. powder metered out may penetrate. at the time of 
rotation to distribute the dose to be inhaled. <nto th . 

-0 mechanism of the apparatus and, when this on h 

wnen this powder is compo- 
sed of micronised active orinrini. 

principle diluted in conventional 

■•»•'«' — . ■«• « ,h. rot . t , OB „ # 

the mouthpiece on the central 

central body by means of which the 

metered out r f * h A 

ouc. it the rotation is incompLe- 

s 



25 dru«j is actually 

«. a, a r .. ult of th . resistance wh :^"; s encoun[ere3 

the unit quantity of composition Sl ,„ nl ■ M 

Munition supplied and therefore a 

in the unit quantity of active principle. 



dec rease i 



33 



It has now 



- M 1 MIL 

been discovered, and th - s 



is an object 




such 

as sodium benzoate, magnesium stearate, colloidal silica, 
hydrogenated oils, fatty bases, etc., coe«jlomerated in the 
15 rai c rogranu I e • 

The conglomerate of the invention may be prepared 
by adding the lubricant to an aqueous solution of the 



vehicle. This mixture is used, by appropriate techniques, 
to granulate the remaining vehicle, thus providing a micro- 
20 granulate of conglomerate from which particles less than 
30u in diameter are finally separated by sifting the 
product through a 0.03 mm mesh so as to eliminate fine 
fractions Liable to penetrate into the bronchial tret from 
the excipient base. 
2 5 The vehicle m 



u t e d by a m 



i x - 



actose with 0.5 to 30% by 
h£is been fount* to be particularly 



30 



lay, in turn, be const i : 
ture of powders: a mixture of I 
weight of saccharose 
advan t ageou s . 

Granules of the type described- formed by a crushed 
solid excipient concjLomerated with a lubricant, have not 




Mr 



■mi 



bly improved. 



In the specific case,^ the inj , 



, ^ _ .. _ ha ler d isc l b*- 

$<d 1n the British Pate " t PubliVation 2 041 763. we have 
. . .,. . fou " d that^ there i f ^ e Cf - 1 u bn c a tfi ng e f> e c t on' 

10 the metering mechanism. 

As a result of this: 

a> the apparatus is l«» resistant to "rotation; 
b) the weight of the composition supplied is more 
uniform; 

15 C) ara ° Unt ° f aCtive Principle supplied during 

each distribution operation is more uniform. 
As regards the simple physical mixture. the agglo- 
meration of the lubricant with the excipient also ha>. the 
advantage of preventing lubricant particles which are too 
20 small from being inhaled and penetrating into the lungs. 

Among the crushed solid excipients which are possi- 
ble, latose Cpos.ibly with the addition of saccharose) and 
xylitol are preferred. the l atter oeing particularly 
advantageous since it remedies the possible problem of 
25 dental caries. 

One* the conglomerate h., s been prepared. the 

pharmaceutical co-position may be or* 0 ar 0 * 

j u«r prepared, using appro- 

Priate techniques, by mixing the conglomerate and the 
active principle. in a suitable powder mixer, until they 
30 are homogeneous, the active pri ne ipl e being in the form of 




*K.V:^;>-^-,:^.^ ... i : v. ^ • • • ' . « * unction of fh. 



: cation, obtaineo in t ,„ „ a/ are 

• into inhaler devices. 

' " V ' : ' ' The formulations may contain a wid. 

. 3 wae variety of 

drugs which may be administered bv 
m Jy 1n;:al «'on and in par- 

10 ticular drugs used in the treat**"' '* u ' 

treatment of bronchopulmonary 
d-soroers. Specific „.. pl „ of subst , nc „ uMcB ^ ^ 

used ,n the preparation M . tosition! orese 

invention are drugs having an an n - 

ng an antihistamine and anti-al- 
lergic action such as sodium Cfa . nn i 

. oaiuni cromoglycate and ketotifen- 

15 anticholinergics such as ipratropium hr 

. .„ ° P1Uffl ' °rom,de, Oxytropium 

s „ oathon< „ etic amjnes 

.«» a s ter bu taUne, ,. lbu «.. ol , clenbutero ^ o;rbutero 

reproterol, procaterol and fenoteroi- 

° tero1 ' corticostercids such 
as beclomethasone dipropiona-e fl 
, n , ona.e, flunisolide, budesonide; 

20 mucolytics such as ambroxol and their comb; 

« <• " c 1 r combinations. 

The present invention also rt .| a . 
inh3l SO rtlates to a powder 

inhaler apparatus of the tvoe h; * , 

tyoe -^closed in the Britisn 

S ""*""'" * 00 763 B filled wich aDoropria , e 
quantities of a pharmaceutical compositions the t.oe of 
<J5 the present invention. 

r»e invention is detcr(bed in (u , t b . P . „„. u , „ . 
"' -nich do not u.it it in 3 n y „,„. 

EXSAMPJ.E 1 

Pr .§e§£ation_of_microgranules of rK <, 
,,. , a --- yi ^-2I-th.S_new fiicle (conglome _ 

3'' rate) 




was 



sifted thr 



•ough a 0.03 
15 particle fraction. 



mm mesh eliminating the < 30^ 



1B. Compositior 



Lactose F.U. 

1000 g 

Sodium benzoate 

20 g 

Purified water 

105 g 

20 A 3 °* CP/P) solution of Lactose was prepa- 

id by dissolving ,5 g of lactose f.u. in 105 g of puri . 

water and heating i C slightly. When the solution 
clear. the sodium benzoate was adced and the mixture was 

stirred until the sodium benzoate was , , 

f was completely dissol- 
25 ved; the solution obtained in this wav „ - 

- way was quickly poured 
onto the remaining lactose F.u. (955 



s completely dis 
■rained in this way was quickly 
remaining lactose F.u. (955 g) and mixed 
-xture. was passed through a 2 mm mesh and Dlaced |n an 
oven at 5 5 ° C . When the mixtur 
through a 7 mm a 



30 sifted through a 0.03 



•e was dry. , c 

md then a 



was granulated 



0-212 m. :S h. The product was then 
mm mesh e I i 



i 



; 



• «n i n a t i n g thi 



< 30i 




^^^^^^®^^St>;H--^ Saccharose "V^;"-" .v 

sium stearate 



5; Puri f ied "water' 



solution of 



95 5 g 
45 g 
10 g 
105 g 
saccharose was 



A ZOZ (p/p> aqueous 
prepared by dissolving 45 g of saccharose in 105 g of 
purified water and heating it slightly. When the solution 
TO was clear, the magnesium stearate was added and mixed 
urtil it was homogeneously dispersed; the suspension was 
quickly poured onto the lactose F.u. <955 g) and mixed. 
Preparation was continued in the way described under 
Examples 1A and 18. 



15 10. Composition: 
Xylitol 

Sodium benzoate 
Purified water 



1000 g 
10 g 
60 g 



A 40% Cp/p) aqueous solution of xylitol was preoa- 
20 red by dissolving 40 g of xylitol in 60 g of purified 
water and heating it slightly. When the solution was 
clear, the sodium benzoate was added and the mixture was 
stirred until the sodium benzoate was completely dissol- 
ved; the solution obtained in this way was used to granu- 
25 late the remaining xylitol (960 g) in a fluidized bed. The 
product collected was passed through a 1 mm and then a 
0.212 mm mesh. The product was then sifted through a 0.03 
mm mesh eliminating the < 3 0 y particle fraction. 
1 E . Composition: 
30 Lactose F . If . 1000 g 



Magnesium stearate ■■-""**? v ^^^'i~ ^.10 ;g 

Purified water T - -405 "jg"'* 

The lactose F.U. C10o6^>^ was"; s 
purified water (450 g) and the suspension heated to 70°C 
5 while stirring. The magnes i un stearate (10 g) was added 
and mixed until homogeneously dispersed. The product was 
atomised, under suitable conditions, to obtain the requi- 
red particle size. The product was then sifted 'through a 
0.03 mm mesh eliminating the < 30y particle fraction. 
10 EXAMPLE_2 

A composition to be used to fill 100,000 inhaler 
devices of the type mentioned above, each containing 100 
15 unit doses of active principle for adults and children 
respectively. 

Adults (<g) Children (kg) 

Micronised beclomethasone 

di propionate 2 1 

20 Lactose and magnesium stearate 

conglomerate 273 27^ 

The active principle and the excipient were mixed 
thoroughly until homogeneous in a powder mixer. The mixtu- 
re was divided and used to fill the inhaler devices by 
25 means of an automatic filling device. The mouthpiece was 
inserted on discharge from the filling device. 

EXAMPLE_3 

Pharmaceutical^ o mpp s j t j o n_ j n_ jypyjljj-^ _fo_rjn _f o r the_inhala- 
t lon^g f _sa I by t amo I 
30 A composition to be used to fill 100,000 inhaler 
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^•devices of the type nentioned above, each containing 100 



^^^uni t .doses ■ 

''^■■sr:y h^>% • ; j 



6 f act ive princi pie 2 ■ 



kg 

4 



c ronised saLbutamoL v" : 
5 Lactose and magnesium stearate 

conglomerate - / 271 

The active principle and the excipient were mixed 
thoroughly until homogeneous in a powder mixer. The mixtu- 
re was divided and used to fill the inhaler devices K y 
10 means of an automatic filling device. The mouthpiece was 
inserted on discharge from the filling device. 

EXAMPLE 4 

£b2E25££y£i£3!_£2S22§l£l2Q_jl?_ jjowd _e_r_ jfor m for the inhala- 

£i2Q-2f.3.£22&iQ2£l2Q-2f-^S2i2!D§5t!2S2G5.diorooionate (80P) 
1 5 §Gd_salbutamoL_at_a_rat2g_of_2i2 

A composition to be used to fill 100,000 inhaler 
devices of the type mentioned above, each containing 100 
unit doses of active principle. 

20Micronisedbeclomethasone 

dipropionate 2 
Micronised salbutamol 4 
Lactose and magnesium stearate 
conglomerate 269 

25 The active principle and the excipients were mixed 

thoroughly until homogeneous in a powder mixer. The mixtu- 
re was divided and us*J to fill the inhaler devices by 
means of an automatic filling device. The mouthpiece was 
inserted on discharge f»-om the filling device, in order to 
30 check the propertier of the pharmaceutical composition 



' B^Bivailable Copy 



Sir-- 

ft-'-'- 




,, , T7EP87/WU8 - 



- 13 - 



Prepared using the new cong lomeraVe ■■^^^i^^"^ 
the inhaler designed for their ad-inistra t p; C the foUo _ 
wing tests were carried out. . 

J£§L§.2 : ■-' . 

5 Comparison between two croups of devices for powder 

inhalation filled with 2 different pharmaceutical composi- 
tions formed by: 

A. BOP ♦ Lactose conglomerated with magnesium stearate 

a. BOP ♦ Commercially available «i croc ry s t a I line 

1 0 lactose 

Parameters testeo: total weightof 4 metering ope- 
rations; active principle content of the quantity of 
composition produced by 4 metering operation; ease of 
rotation of the apparatus. 



"o.T>DO- 
C : t i on 



NO. 



30? - lac- 
tose and Mg 
s:earate 



3 

30? * 

COmmerc ' a 1 

sta I I in . 
'jc :ose 



1 
2 
3 
4 

5 
5 



I 
2 
3 
4 

5 
6 



Total weight of 4 
distributions 
( in mg} 
mi " max diff(2) 



30P content of 4 

distributions 
( in meg) 
min max diff(2) 



109.8 
107.1 
110.8 
108.2 
108.5 
108.3 

93.3 
90. 1 
92.6 
91.8 
90.5 
95.5 



117.2 

115. 9 

116.4 

116.9 

117.0 

116.0 

102.1 
107.3 
108. 1 
106.2 
103.8 
108.5 



7.4 


765 


827 


62 


8.8 


732 


823 


41 


S.6 


763 


828 


60 


8.7 


765 


816 


51 


8.5 


736 


829 


43 


7.2 


731 


331 


50 



8 
17 
15 
14 
13.3 
13.0 



712 

742 

706 

723 

715 

697 



852 

847 

843 

816 

838 

831 



140 
105 
137 
93 
123 
134 



tase of 
rotation 
(1) 



1 

2 

2 

1 

1 

1 

3 

2 

1 

2 

2 

4 



y 1 • Arbitrary evaluation scale with values between i 

.and 4 defined as follows: 

;M = easy; 2 = fairly easy; 3 = difficult; 4 = very 
difficult. 

5 2. Min = minimum value; Max = maximum value; Oiff = 

difference BDP = bee lomethasone dipropiohate . 
The compositions prepared using the conglomerates 
described in Examples 18-16 were evaluated in a similar 
way and provided c&m^araole results. 
10 A further important factor of evaluation which 

became evident during the tests was the fact that in the 
case of the conglomerate the residual quantity of powder 
in the container chamber of the inhaler required to enable 
a weight distribution within acceptable limits. was sub- 
15 stantially lower that that required when using the simple 
microcrystalline excipient (appro,. 300 mg as against 
approx . 500 mg) . 

The findings illustrated clearly show that ch<? use 
of the new type of excipient for pharmaceutical formula- 
20 tions in the form of powders to be inhaled of the inven- 
tion provides substantial advantages, significantly impro- 
ving reproducibility and therefore the effectiveness of a 
widely used form of treatment which i s also used for long 
periods. 

25 The uSe of Pharmaceutical compositions in powder 

form of the type described should not be considered to be 
limited to the use of the specific inhaler device. 

The present invention relates in fact to all indu- 
strially applicable aspects of the use of the excipient of 

30 the invention, and to all combinations or formulations for 
which self-lubrication of the component is required (for 
example single pharmaceutical doses of powder, etc.). 




excipient suitable for use i n th^^-^^^P^' 
. , " th e , -J? r « o a r a t. J on X o f . v ^ • 

ical compositions in th- ' ' r ^^' : ^; ; ;^ : 



70 



1 5 



20 



25 



30 



1- An 

Pharmaceutical compositions in the 

«i fc , . he foro of powder,;,f or 

Of one or . ore 50tid B . tir .. olubl . dUuents : ujth . 
cant. 

2- An excipient as claimed in claim i \- . 

claim 7, which comprises 
panicles between 30 and 150 microns in si 2e ■ -^V." 

th'e sol'd rr Pient 35 Clairaed f ° ^ 1 ^ 2 ' -ereii 
olid diluent is selected from lactose. , yUtol , 

-tel. arabinose and dextran or the solid diluent is 
lactose with the addition of saccharose at a o.„ 
0 5 to rnr * Percentage of 

u.5 to 303:, preferably 4.5%. 

*- An excioient as claimed in any one of tho 

,. ainc . x one of the preceding 

claims. where, „ the lubricant is selected fm™ 
stS3Pat „ from magnesium 

stearate, sodium benzoate, colloidal S ili ca h « 

. . SU,ca ' hydrogenated 

oils and fatty substances. 

5. A " •"«»'.«« ■» «l.... d ,,„,. , or 2 , constftu . 

magnesium stearate. 

6- An excipient as claimed in claim 1 or 2 . 

_ . . ' or const i tu- 

re ° oy "ncrogranules of a m««r~ 

^. . conglomerate of lactose with r h . 

addition of saccharose at a percentage of , 5 y and 
sium stearate. * * magne " 

An excipient as claimed in claim , OP 2 , con5Z ^_ 
ed by microgranules of a congl c „ erate Qf w 
sod i urn benzoa t e . 

3- A Pharmaceutical composition i n . h „ , 

in ,he form of micro- 
mzed powder f or inhalation, constituted by a • 

ea °y a mixture of a 



9 * : Pharmaceutical composition as claimed in claim 8, 

wherei^ the solid drug is crushed into particles between 
5 0.1 and 10 microns in size. 

10. A pharmaceutical composition as. claimed in claims 8 
or 9, wherein the active principle is a drug for the 
treatment of bronchopulmonary disorders. 

1 1* ■ I A Pharoaceutkal cooposition as claimed in claims 8 
10 to 10. wherein the active principle is an antihistamine, 

an antiallergic drug. a sympathomimetic amine, a steroid, 

an anticholinergic, a mucolytic or a mixture thereof. 

12. A pharmaceutical composition as claimed in any one 
of claims 8 to 11, wherein the active principle is beclo- 
15 methasone d i prop i ona t e . salbutamol. terbutaline, fenote- 
rol. procaterol. pirbuterol. reproterol. clenbuterol, 
flunisolide, budesonide. sodium cromoglycate. ipratropium 
bromide, oxytropium bromide, ambroxol or a combination 
thereof. 

20 13. A pharmaceutical composition, as claimed in any one 

of claims 8 to 12, wherein the active principle is present 
at a ratio of between 0.01 and 99. 57, by weight and the 
excipient at a ratio cf between 99.9 and 0.5Z by weight 
respectively. 

25 14. A powder inhaler containing a pharmaceutical compo- 

sition as defined in any one of claims 8 to 13. 
15. - A method for the preparation of a--, excipient as 
claimed in any one of claims 1 to 7, wherein the lubricant 
is added to an aqueous solution of a portion of the solid 

30 diluent and the mixture obtained : n this - ay i s subsequen- 




by atoiaisation. u or 



method 



prepa ra t ion 



compositions as claimed in any one of 
10 wherein « solid 



Pharmaceut i ca I 



claims 8 to 13, 
drug crushed into particle 
and 10 microns in size is mixed. 
nixer ' W1 '*h an excipient of t 



claims 1 to 7 and f< 
microns in size. 



s between 0.1 
*« a suitable powder 
he «ype defined i n 



rmed by particles bet 



any one of 
ween 30 and 150 
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